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ABSTRACT 

PROBLEM TO BE SOLVED: To enhance uniformity in the in-plane temperature 
distribution of a substrate at the time of heat treatment without sacrifice 
of the substitutability or controllability of atmosphere in a heat 
treatment furnace. 

SOLUTION: A first introduction pipe 7 for introducing an inert gas of a 
temperature higher than normal temperature to the side of a quartz chamber 
2 and a second introduction pipe 8 for introducing an inert gas of normal 
temperature into the quartz chamber 2 are provided while being connected at 
the parts of first and second gas introduction holes 7a, 8a, respectively. 
When a wafer 1 is irradiated with light emitted from halogen lamps 3, 4 and 
heated, preheated inert gas having a temperature higher than normal 
temperature is supplied through the second introduction pipe 8 and the 
second gas introduction hole 8a into the quartz chamber 2. 



<i9)B*Bn$fftf (jp> 02) & fif) 4# 1^ & $5 < A > (nmmmm'Amm 

#192001-267264 
(P2001-267264A) 
(43)&BBB *m3¥ 9 M 28 B (2001.9.28) 



(51)IntCl. 7 
H 0 1 L 21/26 
C 2 1 D 1/34 

1/74 



1 0 1 



F I T"V3-r(##) 
C21D1/34 R4K063 

10 1 

1/74 K 
R 

1/76 L 
93tmi »RB0>R2O OL (± 7 M) »»HCR< 



(2l)fflH## 


tt«2000-79481( P2000-79481) 


(71) USA 000002185 








(22)ti)RB 


¥j£l2*F 3 /! 22 B (2000. 3. 22) 


XOZMtihimit&IH 6TB 7#35*f 






(72)*W# »rt * 






JjO*«»JrlK:ftft;il6TB7«35# 












(72)56W# J?*** * 






«SC»a)IIK*»;i|6TB7S35# V- 












(74)f$SA 100082762 












F*-A(£#) 4K063 AA05 AA12 BA12 CAD3 CA08 






DA05 DA13 


(54) [&9i©£*W 







(57) imm 

^o^tetf*^ Sl^ft^Af 8ioJ:(;il^ 
^A7L8 a &mCT^?~V >'<-2f*Uzm£'tZ 0 



o o o o 



2 



o o o o 



I 



o o op o 



X 



o o o o o|o o o o o o o o 

4-^ I 2a 




1 



(2) 



flrllfl 2001-2672 

2 



[4#£Fl?!#<7>jSH] 

l 1 XK^JR^aSrtf 0 t % 

fRftSSSBl-fci^-CY 

SB l ^^^^A^L^riiCT, ^r^cfc 9 ffiia<D#* £JbK 
5f&&3I3£Bo 

[f»*^2] ±E*Wft««F0>*HWc, SfiADjRfflo^ 
>^#Rtt6ftTt*6r i S:«r»*-r5fl*#il 1 E*co 

[fS#Jl3] JiESMJiOiSIB^tf^iaffias, JiE 

4 ] ±E*MQ«*Frt * ^^Ai--5^ 2 (7) 
#*#A?L££ bf-WU ±EIB2<^^x*A7L*iii: 

v^iiSr»ftt5 IS**! l EttolRteSSSo 
[§f#JS5] (R»3a*'rtJC«»*n-5Xf^«r, 5 00 

[»*JS6l ±E*B,fc9K$ao;tf*£:, 5 y y h/u 

/»«±ojK*^±E«»a^rt^«i&^tt^»**ix 

Ti*S c fc SrflMKiri-Sfll** l EttOlRtoSKBo 

7 ] ±IEJg l *#A?Uc;tf ^igAt 1 ;^ 
ttSft* ±IE^/^^Al : ^^^ic±fS^^^acLoo± 
E^WA*w»»*»*«T«^«***L-Ct>-5wi:S: 
»« £ "T 5 if *Jt i E4ft0>JR*iai£B. 

«c£ii, ±&tf*mA i g&<b-£A,i£<Dnft$:GL, _bE 

[81*19] ±E««a*. ±E*«*»JfcS-B:3t« 
ffi-efT 5 «fc 5 lc«j$£jft,-o*5 w * 
l Ett<o*MQ«3£B Q 

l 0 ] ±EJR*&a3SK^tt**-r «> 6 w i: £ 
#m t i- 5 flf#Jg 1 EttttlR&attlL 

[ff*3g 1 1 ] ±E*ffl«t 9 Kfaotf^a^JStttfx 
"Cfc* r i Sr4#»<t l Ett^fRAattK. 

9 J: 9iCLfc^S^ifeU*5^r, 

£ fc±ES«w<Rft««:fT 5fffl> ±EJRfeS^rt 

3] jiESRAaa^, aniRffl^v^tfflt^r 
tf 5 <fc 5lcL/i::££#ii$^-r3ft;fcJSi 2E«fc<o*MQ: 

[it i 4 ] ±EAo?»/fl 7 >y&m^^tz&Mm'&. 

±ES«Orafids^<7>raaic/j:5*-C<o|BJJc, ±EfR 



**1 3E*W«R«a*». 

[IS#Jll5] ±ESB«fc9S!iao;tf*<7>iaa^ ± 

1 2E«afRM«*fe. 
Iff** l 6 ] ±IS^raJ: «9 SSfflcotfxwiaftrts 5 0 

10 [»*«i7i ±E*a«t osjta^^f^sr, 5 y * h 

[Ht#Jl 1 8 ] _hEI»^S^^d6 5 «p^C* T±f2^ 
l^Ciloi/^^IAL, ±Ef»&3S£te#fcl*,& 

±EX«^BfS^«a«Jc*-5*-c<DlB«-, 
M<0#;*a»fc±E*iaj: 9 S5?E(7);tf;*fc^i9#x.3 £ 5 
KLfcr 1 2EiO^!*fc 

[I9#JS 1 9 ] ±EKtRcoj»teaS:«rj|S:jctT 0 X 0 

20 [»**2oi ±iaaa i 9 na©3(f ^^^Ffstt^^ 
[0 0 0 1 1 

[0002] 

[0 0 0 3] r^i^^^^^/niJRSSBosejfeftWJcJ: 

5tk**7^^2HHI!a6B**-r. B4Ait 
7^^D»3SBo«l»fffi4:^L, m4 Bitt<o±mm& 

[0 0 0 4] 0 4 A*5«tt5lll4B(C^i-J:5t-, t^^CO 

ttaia^^^ftifiaiSBtt, -)x-ai 0 i$r®a-r5fc 
fto^**»e>*5*-t^ 1 0 2 a^Ktt^n^^ 

40 t^-102WU CC7D^^^^ l 0 2 co± 

^t;mw%Apyy7>/io3, 104 

fete, 7 9>^**fflLfc»!W^tB4!>*-/N*affl k 
7105 jJSHW hthXte <0 , ^coTSCJC^^g^l 1 1 0 

10 7a dSRJt biXT*J *) , r (Otf^mMl 1 0 7 a 
^^^A^l 0 7 rts«« 3*1-0**0 
[0 0 0 5] V^DHft^B^fflV^T, ^x-a1 

so 0 1 «rAD^-r5»^»Cli, *i\ ^x-^i 0 1 ?r^^ 



3 



(3) 



tffffl 2001-267264 

4 



=5-^>s<—\ 0 2<Df*JSH-«8i£U -^ir^^ 1 0 2 a _h 

[0006] ±at<7)»c^7 >^mmm&<o±tj:^Wit 

^^irv^-l 0 2^OTvh^^^^^ 

2 ft<n&&&&±ztm®mmftiz«tix\,^t\<^i m 10 
^^rtt^o mm (n 2 ) r^-/p^tT5^ 

£\ G&^V >s<— 10 2 CDF^gBOO 2 # SlO 

(i, (Ti) (Co) *ifoifc*7y 

[0007] t:6-c, 04{OTt<t9(:, 

1 0 2 W|*ifflO#Hft#*ti\ tf-XzWAV 10 7^o 

J: xfitfxmAH 10 7a ttiJSft^- l 

0 2rti:««Sn5, r^#H^^^(7)^fi:fi, 20 
**5«fctf* — y V^lC^T, 10-301/min 

WR^S+i-^T, 2-51/mint'$) 
5o **>\ H4*t^i-*Blf4 > i$ft^-10 2 

[0 0 0 8] 

tefrh, <>^— ^^ 1 0 1 (DtoffrMmiz^^xiL =3— JV 

co^F^^^^^LTV>5o ->x-a10 30 

[0 0 0 9] Mtfttf)^. &MlZCofr&m2tl 
tz<}^-^ 1 0 1 dStLT, ±ifi(^«*<7>7^^DfR$g 
«SrffiV*T5 0 0 < C<7>ifi£-C3 OfMW, Jtof&M&JSSrtTo 

[00101H5H, CoMK^ftLfc^x-^ 1 0 

1 (djo^T, ^i|AILl0 7ai:ifitMii'y-hfifci 

tfc5:aWo tit, ^x-^ioiii^v/ 

[00 1 l] wCO^(cBI-r5*3g^#ofeim*c:J:ixrtf, 
hlSfii^Oi^l^i^75 5, >ai— 1 0 1 cO^^cOiSt n rI 
>— h&ft^iSl^^?^—^ 1 0 1 (OfiSiDiBi 

ttfi, 53S*--ir>'<— 1 0 2<7>P^(CagA£*l5#ffl^ so 



[0012] t:t\ w<z>raftHS:«fflU 
[0013] L3i»L*^b, timm5>7<D&m#1fii: 

-10 2 rt<o#H«o««tt-^»J»tt*tB* 5 r i: 
[0014] t<Dfzib, ^3*^ 102/jJ if <Df& 

if ^£«*ffi<aj&K#*oJ$— tt*|6|±i-5 r i: 

[0015] Lfc^oT, w<o«w^i««i, mmtzm 

[0 0 16] 

»Fi:, IR»affrtJw^«rflMft-r 3#**£A?Li: £W 
i"5f»^a3S«Jc*3V^T. SB ia>#**A*L£:iii:T. 

[0017] z<n$si (D&wizm^x. jUiwicii, «a 
[0018] ^co^ 1 <Dftw\c&\,^x y mmmz.&iirz> 

[0019] co|Bi(o«W(c*5^r, AMWlcii, 

Aaa^iaii, fR*D.^rt«c^«rWA-t-6»2(75^^« 

A^L^r^'blcWL, »2<7)^^WA?LSriii:r^?fiW35f 

[0020] ^<r>m i<o&wiz.}s\,-x, &m&)icn. m 



5 



(4) 



ftffl 2001-267264 

6 



±1 i o or:&T<»im^mm'zimtzmf&&tiztfxi}ii 

[0 0 2 1 ] Z0>9ll<Dam\£lS^X % Afflttfclll, jSft 

[0022] co^^(d^v>T, ASWtcii. 

[0 0 2 3] Ctf>»lC0»BKi3^T, jfcSi«)ICJ2, 

temmma, m i **Aafc^*ixfc#*i*A* 
Loo, ^*A*oe>^«offl»*)lraj»i-5wt«c 

[0 0 2 4] ::<0|&1 <^^|c*^T, jfeSlftfCf*, f& 

[0 0 2 5] CO«ifl0>J&2<o36Wte, ffc«»FrtU:*5 

i&(D#x Srtt»-T 5 J: 5 ic Lfc ^ £ ^i8tt-5 (Of 

[0 0 2 6] COfB2(D*WJC*5V^T. ASftJCtt, ^ 
liDRflW^OlStt, 5 0 0tWil 10 0W 

[0 0 2 7] r<fc»2 0>»EKi3V*T* ASiWJCli, S 30 

[0 0 2 8] :ol2^i;^^, ASWicii, g 

[0029] ::<d*2(z>*wk*5v*-c\ mm&jiaz, m 

S«cofR«LStt. fi««r»ihS^*tffi-Ctf 5 J: *o 
[0 0 3 0] Z<Dm2<D&WlZ&\,*X* ASlftiCte. *D 

[0 0 3 1 ] :(7)^2^^i:^^t, AfflWicii, g 

[0 0 3 2] Z<nm2(D5£WI,Zt3\,^X. #jg(Cfl, *D** 



x<nm. m&m&ft\^m>&*)nwL<nis**W:%iirz> 0 

[0 0 3 3] ^<0*W(C*5^T, £ffi(C*j- 
[0 0 3 4] r<z>389!l-*5^t\ ftMftdfi, ^ffij: 9 
[0 0 3 5] :^i:^^t, m&kfrfc£itz>z t 

So 

[0 0 3 6] ±izeo<t 9(-«fiJc^ttfc, rco^^(cJ:5 

m.£vmn<ntfx&mA-fZ£ : nzLx\,^z>zt\z£ 
*Asnyt^«cj:ors«^w»wtcftai$tL-5 

[0 0 3 7] 

[0 0 3 8] £i\ w0^co-H«^ffitcj:5«:^ 
7>^D^Bi-o^T^-r^ 0 HiAfi-o-Uffi 

[0 0 3 9] H 1 A*5j;tfi] 1 BICtjV-TJ; 5 (C, ^CO— 

W<-2 0^fflJdfi, ^-/NittlL^lt * 
^ — ^ 1 ^£®:fcJ;tf:g®ic#LT¥tTlc, ^rix^n^ 
oy>7^3, 4^^(t^ttTV^ 0 ^^^--r 

^«5Sffl KT 5 dSRtt?>Jxr*5 9. ^OT^i:^^ 
#«*6 3a«R*t&nTl*5. 535^- +w<— 2co 

^LT, Z<7)1glO#;^A7L7 a (Cg^^KT, 0iJx 
^"6fci60^1 (7)^x#Ai : 7^i2:it'btir^-5o * 

^^•-V 2 F^IC#A-r£fc#><7)3l 2 CO^/^^AI 1 8 

[004 0] ^^c, Igl 2 ic. »l^^^*A*7<7>rtSB 



7 



(5) 



4#H 2001-2672 

8 



tttte>*iTt>So tut, r©^jniR#gkicj:9*jia 
^ffij- j: att**^ ^^annasBtc J: 5 a— ^OJDBI 

3 o 

[0 04 2] £i\ ?x-/Nl^$ft> 10 

✓<-2<Ortffllcifta*U IMr^* 2 a ±tc®©-T5 0 
[0 0 4 3] ^ t < t i (C*5^T, l&2cD;tf* 

**A"*-<5o r*Uc£9, 53?^«^> 
'<-2rto^-^*sff;biT,5 0 ::t-, ®3{OTtJ: b 

tc, -^-^ffl^N 2 #*co*aSf*^a («m) v*> 

9, ZCQi: tco^tfifi, 0y*.tf 2 0 l /m i nt^5 a 
[0 0 4 4] B*jftt = t i WSl^T, !)x-Al 

5 0 ZtUzJ; ^Df&£#rtf>6 0 Z <Dtomz&\,^X. 

[0 0 4 5] 0 2K*H-«fc rtD?&£rte#> 

fcB*j£ t = t i t , iS^SS (#J;Ltf T i =10 0 0 

*AW7&ai:T«S££ft<5S?atf>N2 tfx&&±£ 

«^tLTOMJ:9liaoN2 tf ate 

2 co^xiSA^ 8 £rii ttSJJfty^- 2 ^3i-^A^ 
n5N2 ^wiBSli, **-^l<z>*l»faft£litf*Jf 
H/na^icii^n, ^ffctfncii, 500-1 ioot^ 

Mf&}&&&mX-& 1 0 0 0tT&5cOT\ N2 tf*(DU 

s«\ m^&i o o otitic ioffli9» 

ia<Z)N2 tf^oacftfi, 5 1 /m i nJ^JbfCili^n, C 

6 0 

[0046] ^(om, t = 1 2 - 1 3 (or B i> 

&frb*7=. — ^ 1 a>?aK#Mx.tf 1 0 0 O^tC&^T- 

So 

[0047] t = 1 3 icfci^r. Any>7>y 

3. 4 (Z £5 £31— 1 ^<7D ( BS^^^ih-t-6 ZklZ& 50 



2 J?Mz&*\z.W*)m7LZ>o -t^ioh. t = t 3 (cioi> 
Bio^^^Al : 7^iii:r, »aJ: 0Kia<aN2 
#*O>0«&«:«tt5 k k fclc, S^cotf^AffS £« 
Ct\ W<-2(7)f*ja$fc H 

5N2 ^X^«M5 1/m i nitl:-^:^ x N 
2 #;*£>&fcfi£#JxJ;f 1 5 1 /m i n t Lt, ADSS&Jl 

SHc^^V 2 <art«KWA£ix*#*oat* 
^P^Sf5tC^^^>'y<--2^P fe g^(C^A^nT 

t = t 3 -t4 cofB]T% ^ — y v^tffTtah,, *0}R«L31 
lffl<z>iaS (To) lc£ -cm** Six -5c 

[0 0 4 8] Jo«i«ias(roaa (To) tte^tc 
ftM. t = t 4 {c*5V*T, ^?aj: 9 M(7)N 2 #.*<o#:*g 

2 0 1 /m i n(zif;&D£-£:5 0 - 5$ffW^ 
[0 0 4 9] ^^YW<-2rt^|5i£^(C^ 
CT\ 5^YW<-2<D^fflic|Rmi-5. 

[0050] w±(oj;9iat, w ±s 

[0 0 5 1] W±KWLfcJ:5Jc, Ico-I»licJ: 

tf, 7^^jRS6IH*ciD|RL^^tt^^^a»Ai- 5^ 
^O^l 0^^aSA7L7 a wtL(C^$tl/t^l CO 
^x#Al : 7^igit, 5$ftV^"2ft»>-C^i 
— 1 (D^Mm^ff oTV>5f^, IOT^ftW^-2 

HPllPttt«ft5Ct4<, *^-^llc:fc 

fc. f 2^)^^A?L8a ZtilzmtSiZ tiftm 2 co 
^f^aSA^S a?a60^^«r^^^>x<~2 

[0052] ^ (nmwcn-'nmBmz^^x 
[0053] wx.ff, ±3$<7>— mmmm\^^^xmifri 



9 



ftffi 2001-267264 

10 



[0 0 5 4] m*Ll*. ±3&<D—nte&16lZ&\,*X 

fi, M Lfe^ffi^^ ^«At5S 2 W^^iSAf 8 

fc#><7>§S2<D;tf*>gA?L8 a <? ^—/^ 1 <D3=m k# 

ffli-$ffifilcRttaJ:5(cU *d&£ tLfc^?£te;tf*£' 
[0 0 5 5 J 

Ltv^lt^J;^ «**«[l«{fci"6^t*<, *SA 
[BffiaffiVttlMJ] 



[0 2] ro»w^-**»»cj:ftj!iDll!ttr»cj:6 5/ 

[1213] Z<D&W<n— m&ftmiZ. v^s<- ft 

•[04] t**ft«i-«t57>'^IBKB^±ffiioJ:0f« 
[05] «*ftllf^iS9^*JR!6BJcJ:i9ftiJRSix 
[flF*0Kn] 

1 • • • r>zc— /n s 2 • • • , 2 a • • 

• iHr^2\ 3 • • • ^nyy^y^ 4 • • • /nd^ 

^7>-7\ 5 • • • ^SBi£JB KT, 6 • • • 

7 a • • • m 1 £>#*»A?L 7 • ■ - IlO 

tf^ajAf, 8 a • • ■ SB2tf>;!f*WA*L 8 • • • » 

2©^»Af, 11" -jftfiWt-^ 




( 7 ) &m 2 0 0 1 -2 6 



[H4] [|2 5l 




7x2^ h^<—iS<nfiE$ 

(5i) int. ci. 7 mvm^ 

C 2 1 D 1/76 
F 2 7 D 7/02 



F I (##) 

F 2 7 D 7/02 A 
H 0 1 L 21/26 G 



